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ABSTRACT 

Recreational use was Measured for one year on the 81.7 miles of the lower Osage 
River from Bagnell Dam to the Osage River's confluence with the Missouri River. The river 
was divided into three segments: a 65-mile lower segment, from the mouth upstream to the 
town of Tuscumbia; a 15.4 middle segment, from Tuscumbia to the Federal Highway 54 
bridge; and a 1.2 mile upper segment, from the bridge to Bagnell Dam. Eighteen accesses 
were used to survey individuals; six were Department of Conservation accesses. The year 
was divided into three periods: fall, from late August to mid-December; winter, from mid- 
December to early March; and spring-summer, from early March to late August. 

Thirty-six activities were recorded, including six types of fishing, nine types of hunting, 
trapping, and twenty types of non-consumptive use. Over 17,400 individuals were contacted, 
producing estimated visits of over 163,000, and 960,000 estimated hours of use. The lower 
and upper segments had about equal numbers of estimated visits--67,000 and 63,000 
respectively--and the middle segment had 33,000 estimated visits. As expected, fishing 
accounted for most of the visits. Camping, followed by fishing, accounted for the most hours. 
Because the access areas were small, hunting visits were few. A variety of non-consumptive 
activities were measured, ranging from typical river uses like boating and water skiing to 
picnicking, hiking, and eagle watching. 

Fishing activities included four common fishing methods: angling, trotlining, glgging, 
and snagging. An estimated 125,000 fish were harvested. Channel catfish were the most- 
harvested species (51,000 estimated harvest), and walleye and sturgeon were reported 
although grouped in the “other” fish category. 

Power generation at Bagnell Dam can produce wide fluctuations in the water level of 


the Osage River below Bagnell Dam. This apparently does not affect recreational use. 


INTRODUCTION 

Estimates of outdoor recreational use of 81.7 miles of the {ower Osage River in central 
Missouri were determined to provide public use data for state, federal, and other private and 
public agencies. This stretch of river ts affected by substantial changes in water level and 
volume of flow due to wide variations in power production at Bagnell Dam, which is operated 
by the Union Electric Company. 

The area surrounding the lower Osage River has experienced considerable population 
growth. This makes recreational use estimates valuable information, particularly as a 
benchmarks from which to measure future trends. Recreational use on this portion of the river 
has received little study, except for an evaluation of flshing success in the taliwater 
immediately below Bagnell Dam (Hanson, 1977). Angling success for this section of river was 
determined in a statewide mail survey (Hanson, 1980). However, these studies did not 
Include the wide variety of other activities that regularly occur on this stretch of water. A study 
by Fleener (1971a) revealed that rivers are used for many types of recreation in addition to 
angling, and the lower Osage River is no exception. The present study measures the 


activities which occurred on the lower Osage River throughout an entire year. 


DESCRIPTION OF STUDY AREA 
THE OSAGE RIVER BASIN 
The Osage River basin encompasses about 15,300 square miles, of which about 
11,000 square miles are in Missouri. The Osage River Is-the third largest river in the state. 
One hundred specias of fish have been identified in this river basin (Pflieger, 1971). 
The most prominent feature of the Osage River Basin is Lake of the Ozarks, a private 
power supply reservoir built on the Osage River by Union Electric Company in 1931. Its 


generating facility at Bagnell Dam can produce 172,000 kilowatt hours of electricity. At the 
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upper end of Lake of the Ozarks Is Harry S. Truman Reservoir (impounded in 1979), a Corps 


of Engineers power supply facility capable of producing 160,000 kilowatt hours of power. 
Upstream from Truman Dam, on tributary streams, are Pomme de Terre Reservoir (1961), a 
flood storage facility, and Stockton Reservoir (1969), a storage and power generating facility 
that can produce a total of 45,200 kilowatt hours. 

THE LOWER OSAGE RIVER 

About 1,300 square miles of the Osage River basin, and 81.7 miles of the river itself, 
are located below Bagnell Dam (Funk, 1968). The fiow of this portion of the Osage River is 
not substantially augmented by springs. The minimum recorded river flow before construction 
of Bagne!l Dam was 322 c.f.s. (in December, 1917). Many of the 100 fish species in the 
Osage River Basin are found in this stretch of the river. 

All of the reservoirs in the Osage River basin influence to some extent the water flow 
of the Osage River below Bagnell Dam. The water level and volume of fiow of these 
reservoirs aré quite dynamic and strongly influence the character of this portion of the river. 

The lower Osage River's flow is dominated by hydroelectric generation discharges from 
Bagnell Dam that range from 0 to 33,680 c.t.s. Tailwater levels immediately below Bagnell 
Dam can rise as much as 16 feet under full generation. The maximum spillway flow with Lake 
of the Ozarks at 660 feet above sea level is 148,800 c.f.s. Minimum permissible flow Is 450 
c.f.s. 

THE STUDY SEGMENTS 

The study area consisted of the full 81.7 miles of the lower Osage River (from Bagnell 
Dam to its confluence with the Missouri River, 14 miles east of the Federal Highway 54 bridge 
at Jefferson City, Missouri), along with an approximate 100-foot band of land on each side of 


the stream (Figure 1). The total area surveyed was 8,319 acres (6,338 water and 1,981 land), 
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or about 13 square miles of recreation area, with an average of 102 acres per river mile. 
This area was divided into three major segments (upper, middle, and !ower) with 


recreational use measured at access sites on each segment. 





Figure 1. The lower Osage River study area. 


Upper Segment 


The upper segment is only 1.2 miles long, from the face of Bagnell Dam to the U.S. 
Highway 54 bridge (Figure 2). However, this short segment contained three heavily used 
accesses. One site, built by the Department of Conservation, has two concrete boat 
launching ramps and a large parking area. Another, owned by Union Electric Company, is at 
the face of the powerhouse and provides bank fishing, a small commercial business, and 
parking for tourists and Bagnell Dam visitors. The third access is owned by the American 


Legion and is across the river from the other two access sites. This site provides bank 
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fishing, limited boat launching, extensive tamily campgrounds, a bar and restaurant, and 
meeting facilities for the local chapter of the Legion. 
An estimated 79 acres of water and 32 acres of land were surveyed on the upper 


segment of the lower Osage River, about 85 acres per mile. All three sites were surveyed. 


\s: 
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Figure 2. The upper segment of the lower Osage River. 


Middle Segment 


The middle segment of the lower Osage River is 15.4 miles long, from the U.S. 
Highway 54 bridge to the northern part of Tuscumbia (Figure 3). Just below the 54 bridge is a 
campground area on one side of the river and a traller camp with a boat dock and concrete 
ramp on the other side. Farther downstream, two campground and cabin rental resorts at the 
site of Old Bagnell and a Department of Conservation access with a concrete ramp at 
Tuscumbia were surveyed. There are three other private accesses on this segment that were 
not sampled because of little use and difficult access. A large rock quarry and gravel 
Credging business is located near the upper end of this segment. An estimated 1,027 acres 
of water and 373 acres of land were surveyed on the middle segment, about 91 acres per 


mile. Four sites were surveyed. 





Figure 3. The middie segment of the lower Osage River. 


Lower Seqment 


The lower segment is 65 miles long from Tuscumbia to the confluence of the Osage 
River with the Missourt River (Figure 4). This segment had five Department of Conservation 
access sites with concrete ramps and parking lots, which were heavily used. Two other 
Department of Conservation sites, one with a concrete ramp, received only seasonal use and 
were Classified with the "other" sites (see Methods section). 

This lower segment has a large number of private docks, boat ramps, and stairways 
which provide water access on high stream banks. Accompanying these scattered private 
accesses were cottages, cabins, and permanently mounted house trailers. One hundred 
eighteen boat docks (one and two boat size), 50 concrete or gravel boat launching ramps, and 
45 stairways were counted while floating all but 9 miles of this segment of the river. The 
number of cottages, cabins, and house trailers were not counted. 

An estimated 5,232 acres of water and 1,576 acres of fand were surveyed on the lower 
segment, about 105 acres per mile. A total of eleven public and private access sites were 


surveyed on the lower segment. 


METHODS 
Recreational use on the 81.7 miles of the lower Osage River, including the border strip 
of riparian land, was estimated from information obtained in interviews with departing 
individuals at randomly selected access sites from August 23, 1987 to December 17, 1988. 
The sampling and estimation methods are outlined by Fleaner (1982). The entire 81.7 miles 
of river was surveyed by six clerks. The first fall period ran from August 23, 1987 to 
December 19, 1987; the winter period from December 20, 1987 to March 5, 1988; the summer 


period from March 6, 1988 to August 29, 1988; and the second fall period from August 30, 


; 7 
1988 to December 17, 1988 (Appendix A). Sampling problems during the first fall period at 


some sites forced an extension of the sampling for those sites during the second fall period. 
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Figure 4. The lower segment of the lower Osage River. 
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Sampling sites were selected on the basis of known recreational use and were mainly 
at bridge crossings, resort areas, private accesses, and Department of Conservation 
accesses. A Department access that was easy to get to and had a concrete boat ramp was 
considered a “major” site; all other accesses, including other Department accesses, were 
designated as “ other” sites. 

Trained census clerks interviewed departing individuals during a randomly selected 8- 
hour period on randomly selected days. The daily time periods (0000-0800, 0800-1600, and 
1600-0000) were labeled A, B, and C, respectively, and were selected on the basis of 
probable use (Appendix B). Schedules were made on a weekly basis for the fall and summer 
periods. Each major site was sampled three times per week. The sites designated as “other' 
on each segment were sampled together; that is, each week three sites were randomly 
selected for sampling from among the "other" sites on each segment. During the winter 
period, 15 samples were taken at each major site, and a total of 15 samples were taken at 
randomly selected “other” sites on each segment. 

Field data were keyed from survey forms (Appendix D) and stored on disk for analysis. 

Forty-nine different activities were designated as potential stream recreation activities. 

Use estimates were made by weighting the information in the sample by its probability 

of selection and then averaging the three estimates. The basic formula for extrapolating the 


data is: 


Estimated visits or hours = — x Actual visits or hours. 


Sampling probability 
The sampling probability is the product of the station probability (Appendix C), the time 


of day probability (Appendix B), and the day of the week probability (Appendix B). The station 


9 


probability for a Department access site is 1. Three 8-hour periods were sampled each week 
at Department sites. 

For example, during the fall-period week of August 21, 1988, site 1 in the upper 
segment (Bagnell Dam) was sampled three times: at time period B on Monday and Thursday, 
and at time period C on Saturday. The numbers of anglers interviewed during those samples 
were 12, 14, and 27, respectively. The three estimates of angler visits are: 


1 _*En 42 = 180.18 
1x 6x .111 


1 


—___si=X 210.21 
1.6 x .141 


14 


__t iy 
1x 37 x 222 


12 = 328.707. 


The estimated number of fishing visits for this 1-week period is: 


180.18 + 210.21 + 328.707 
3 


= 239.7 angling visits. 
The weekly estimates were totaled to obtain estimates for seasonal periods. Standard errors 
for the estimates were pooled for seasonal periods. 

The summaries for boat type, age, and gender distribution were determined using the 
empirical data. Average length for fish harvested was calculated from measurements 


recorded on a separate coding form (Appendix E). 
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RESULTS 


Use estimates were based on information from 17,422 interviews at selected access 
sites by trained clerks. The lower Osage River was divided into three segments to improve 
the accuracy of the estimates and provide estimates for different parts of the river. The 
stations in each segment are listed in Appendix C. Department of Conservation access areas 
were surveyed separately so use estimates could be made for each area. 

Because of sampling problems during the first fall period, some access areas were 
resampled in a second fall period. Bonnot's Mill in the lower segment was surveyed both fall 
periods. Although more individuals were surveyed the first fall (328 interviews to 205 
interviews), the estimates of visits and hours for high-use activities were similiar enough to 
use the second fall information at accesses where information for a fall period was needed 


(Table 1). 


Table 1. Comparison data from Bonnot’s Mill access for fall 1987 and fail 1988 
I 


Visits Hours 
Fall 1987 Fall 1988 Fall 1987 Fall 1988 
Activity Estimate Std. Err. Estimate Std. Err. | Estimate Std. Err. Estimate Std. Err. 
Fishing 482 78 650 121 3927 805 9439 2591 
Camping-Department 126 73 41 25 3018 1754 976 599 
Boating 942 219 808 129 3132 1289 1071 185 
Sight-Seeing 397 62 690 110 308 90 225 43 
Total 2505 555 2579 235 13409 3209 13290 2817 








In general, recreational use--both amount and type--varied from season to season. 
Little use occurred during the winter, while most hunting activities occurred during the fall, and 


warm-weather activities occurred during the spring-summer period. 


11 
UPPER SEGMENT 
Recreational Use 

Clerks interviewed 6,967 individuals in the 1.2 mile upper segment from Bagnell Dam 
to the Federal Highway 54 bridge. Twenty-five activities constituted the total estimated 
recreational use of 63,052 visits and 294,641 hours (Table 2). Fishing accounted for the most 
visits (66%), followed by sight seeing (16%). Fishing also was first in hours of use (55%), with 
camping coming in second (35%). 

ach season was summarized separately (Table 3). As expected, summer had the 
most use, with 66% of the visits. Fishing was the most popular activity in terms of both visits 
and hours, in all three seasons. Angling was by far the most popular type of fishing; however, 
many people visited the area below Bagnell Dam for paddlefish snagging in the spring and 
fall. 

While only 12% of the visits occurred during winter, 12% of those were for eagle 
watching. The bluffs in the upper segment provide a unique opportunity to see eagles in the 
wild. 

Estimates of annual use for each site (Bagnell Dam and "other’) in the upper segment 
were calculated (Tables 4 and 5). Camping at the “other” accesses accounted for a large 
portion of recreational hours. The Department of Conservation’s Bagnell Dam access 
received 18,308 visits for fishing. This was 78% of all visits to the Bagnell Dam access and 
83% of the hours. 

Harvest Summary 

With fishing the most popular activity, it is not surprising that the estimated fishing 

harvest was 86,336 fish (Table 6). The harvest rate was .486 fish per hour, or about 1 fish 


every 2 hours. Channel catfish made up 41% of the harvest, but white bass (19%), bluegill 


12 
(14%), and crapple (12%) were also important. Although the paddlefish harvest cannot 
compare with that of channel catfish, an estimated 1,090 paddletish were harvested. 
User Characteristics 
Both males and females from all age categories used the access areas in the upper segment 
(Table 7). Males accounted for 71% of the participants, a percentage which was consistent 
across seasons. The majority of males and females were 25 to 44 years old (59% and 48%, 


respectively). In this segment, 96% of the boats were fishing boats (Table 8). 
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Table 2. Estimated annual recreational visits and hours for all access sites on the upper segment.” 





Activity 





Fishing 

Angling 38917 

Tratlina 223 

Tournament 

Gigging 

Snagging 2734 

Other Fishing 7 
Total Fishing 41880 

Hunting 

Deer - Gun 13 

Deer - Bow 9 

Dove 

Rabbit 

Quail 

Waterfowl 42 

Predator 

Squirrel 

Turkey 8 
Total Hunting 71 

Trapping 


Camping - Department 

Camping - Other 

Picnic - Department 

Picnic - Other 

Swimming 

Floating 

Boating 

Water Skiing 

Nature Study 

Loafing 

Sight Sasing 

Catiage 

Off-road Vehicles 

Gathering Products 

Collecting Bait 

Target Shooting 

Hiking 

Dag Training 

Eagle Watching 

Undefined Usa 
Grand Total 


63052 
* Estimates, standard errors, and parcantages have been rounded. 


Number 


Visits 
Std. Err. 


2747 
122 


25 


3683 









Percent 


62 144482 
0 4903 
4 12778 
a 32 

66 162194 
0 50 
o 31 
0 224 
0 as 
fs) 340 


eoo tna a 


294641 


Number 





Hours 





Std. Err. 


13326 49 
2014 2 
1666 4 

32 0 
14341 55 
50 0 

23 0 
137 0 
25 0 
152 0 


33983 





Percent 






Ave. visit 
Length 


5.3 
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Table 4. Estimated annual recreational visits and hours at Bagnell Dam access in the upper segment. 
Visits Hours 
Activity Number Std. Err. Percent Number Std. Err. 
Fishing 
Angling 
Trotlina 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total] Fishing 


Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quait 
Waterfowl 
Predator 
Squirret 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Gamping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seeing 
Cottage 

Off-road Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 
Eagle Watching 
Undetined Use 


Grand Total 23420 1990 99490 12968 
‘ Estimates, standard errors, and percent of grand total have been rounded. 
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Table 5. Estimated annual recreational visits and hours at "other" access sites in the upper segment. 
Visits Hours 
Activity Numbar Std. Err. Number Std. Err. Percant" 

Fishing 
Angling 
Trotline 
Toumament 
Gigging 
Snagging . 
Other Fishing 

Total Fishing 


Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Sesing 
Cottage 

Off-road Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 

Eagle Watching 
Undefined Use 


Grand Tatal 49632 3100 195151 31412 
* Estimates, standard efrors, and percent of grand total have been rounded, 
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Table 6. Estimated harvest of fish and wildlife from the upper segment. 





Fishing 
Estimated Standard Harvest 
Species Harvest Error per Hour Percent 
Largemouth Bass 278 87 .003 0 
Other Black Bass 0 
White Bass 16519 2209 .098 19 
Bluegill 12469 1932 .079 14 
Buffalo 1453 368 .008 2 
Blue Catfish 2088 882 .010 2 
Channel Catfish 35354 5006 .185 41 
Flathead Catfish 48 22 .001 0 
Carp Suckers 83 57 .001 0 
Carp 528 189 .002 1 
Crappie 10518 1633 .060 12 
Drum 5533 959 .030 6 
Striped Bass 288 111 .003 0 
Paddletish 1090 199 .010 1 
Other Fish 86 30 .002 0 
Total 86336 6188 .486 
Hunting 
Estimated Standard Harvest 
Species Harvest Error per Hour 
Deer 
Dove 
Quail 
Mallard 15 15 007 
Other Ducks 
Turkey 
Rabbit 
Squirrel 


* Estimates, standard errors, and percentages have been rounded. 


Average 
Length 


16.0 


12.2 

5.4 
17.3 
20.1 
15.4 
14.9 
14.2 
17.0 
10.0 
16.3 
15.7 
29.2 


Table 7. Age and sex composition of participants, in parcent, on the upper section. 
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Number of 
Age Brackets Interviews 
Season «12 12-15 16-17 18-24 25-34 35-44 45-64 65+ Total Percent 
Male 

Fall 4 3 1 5 33 25 19 10 1183 

Winter 2 4 2 5 39 22 12 15 336 
Spring-Summer 4 5 2 7 37 22 14 10 3455 

Total 4974 

Percent 4 4 2 6 36 23 15 10 71 

Female 

Fall 5 4 1 10 27 23 18 15 431 

Winter 14 4 7 24 16 14 22 129 
Spring-Summer 7 7 3 10 30 18 14 11 1433 

Total 1993 

Percent 7 6 2 10 29 19 15 13 29 

Combined 

Falk 4 3 1 6 32 24 19 12 1614 

Winter 6 4 1 6 35 20 12 17 465 
Spring-Summar 5 5 2 8 35 21 14 10 4888 

Total 6967 

Percent 5 5 2 7 34 22 15 11 


Table 8. Number and percent of boat types used on the upper segment. The number 
counted is empirical data, not an estimate. 


Boat Type 
Fishing 
Canoe 
Pontoon 
Pieasure 
Ruboer 
Kayak 
Other 
Total 


Number 
Counted 


955 


921 
6 

1 
27 


Percent 


96 


1 
1) 
3 
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MIDDLE SEGMENT 
Recreational Use 

On the middle segment of the lower Osage River, 2,596 individuals were interviewed. 
This segment is 15.4 miles long and starts at the Federal Highway 54 bridge and ends at the 
town of Tuscumbia. It is more isolated than the other two segments, which may account for 
the lower amount of use and fewer types of activities measured. Only 20 of the 36 activities 
were recorded on the middie segment. An estimated 32,757 visits and 274,420 hours were 
recorded (Table 9). Again, fishing accounted for the most visits (48%), followed by camping 
(22%) and sight seeing (26%). Even though fishing had the most visits, camping hours were 
higher (65%). 

Sixty-three percent of the visits occurred during the summer and only 4% in the winter 
(Table 10). Trapping and waterfow! hunting visits and hours in the fall were higher on the 
middle segment than on the upper segment. 

Use was higher at the “other” sites on the middie segment (71% of the visits), than at 
the Tuscumbia access (Tables 11 and 12). Camping accounted for 74% of the hours at the 
"other" sites. The majority of fishing visits on the middle segment also ended at these “other’ 
accesses; these visits amounted to 11,206 of the 15,790 total estimated fishing visits for the 
middle segment. Snagging also occurred in this segment, although not to the extent that it 
occurred on the upper segement. At the Tuscumbia access, 48% of the visits were for 
fishing. 

Harvest Summary 
As on the upper segment, channel catfish was the most harvested species. Sixty 


percent of the estimated 22,652 fish harvested were channel catfish (Table 13). The harvest 


21 
rate for all fish was .333 fish per hour, or 1 fish every 3 hours. White bass, bluegill, and 


crappie also contributed to the harvest. 
User Characteristics 

The middie segment’s users were similiar to those in the upper segment. Seventy-five 
percent were male (Table 14). The age category with the most users was 25 to 44; 52% of 
men were in this category and 48% of the women. Thirteen percent of the females were 
under 16 years old, while only 5% of the males were in this category. Ninety-seven percent of 


the boats were in the fishing boat category (Tabie 15). 
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Table 9. Estimated annual recreational visits and hours for all access sites on the middie segment.* 
Visits Hours 


Activity Number = Std. Err. Percant Number Std. Err. Percent Ave. visit 
Length 


Fishing 
Angling 
Trotline 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 
Hunting 
Dear - Gun 
Dear - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seeing 
Cottage 

Off-road Vahicles 
Gathering Products 
Collecting Bait 
Targat Shooting 
Hiking 

Dag Training 
Eagle Watching 
Undelined Use 


Grand Total 32757 2576 274420 30359 8.4 
* Estimates, slandard errors, and percentages have been rounded. 
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Table 11. Estimated annual recreational visits and hours at Tuscumbia access in the middla segment.” 
Visits Hours 
Activity Number Std. Err. Parcent Std. Err. Percent 
Fishing 
Angling 
Tratline 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 


Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirral 
Turkey 
Total Hunting 


Trapping 

Camping - Dapartment 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seeing 
Cottage 

Otf-raad Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 

Eagle Watching 
Undefined Use 


Grand Tota! 9643 1126 30899 6938 
* Estimates, standard arrors, and percent of grand total have been rounded. 





Table 12. 


Activity 

Fishing 
Angling 
Trotline 
Tournament 
Gigging 
Snagging 
Other Fishing 

Total Fishing 





Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quail 
Watarfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 

Camping - Other 

Picnic - Department 

Picnic - Other 

Swimming 

Floating 

Boating 

Water Skiing 

Nature Study 

Loafing 

Sight Seaing 

Cottage 

Off-road Vehicles 

Gathering Products 

Collecting Bait 

Targat Shooting 

Hiking 

Dog Training 

Eagle Watching 

Undefined Use 
Grand Total 





Number 


9548 
892 


ee ee ww a wee woe 


7023 


83 


22 


520 


395 
1031 
50 


2215 
23114 
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Visits 
Std. Err. 


26 
318 
1071 


a3 
22 


257 


163 
362 
30 


980 
2317 





Percent 


10 








Number 


31628 
18565 


22 
1933 


B23 
1918 
1189 


3542 
243421 


* Estimates, standard errors, and percent of grand total have been rounded. 


Hours 
Std. Err. 


§002 
7180 


153 


628 


25691 


334 


1338 


586 
1172 
724 


1628 
29556 





Estimated annual recreational visits and hours at “other” access sites in tha middle segment.” 


Percent 


—_ 
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Table 13. Estimated harvest of fish and wildlife from the middle segment. Estimates have 
been rounded. 


Fishing 
Estimated Standard  MHarvest Average 
Species Harvest Error per Hour Percent Length 
Largemouth Bass 287 96 .008 1 14.5 
Other Black Bass 24 17 .018 0 13.2 
White Bass 1377 363 .028 6 12.4 
Bluegil 1760 566 .023 8 5.5 
Buffalo 324 120 .006 1 18.4 
Blue Catfish 1245 392 .034 6 15.4 
Channe! Catfish 13480 2870 .187 60 16.5 
Flathead Catfish 122 66 .005 1 20.9 
Carp Suckers 803 470 .034 4 15.0 
Carp 132 58 .003 1 16.3 
Crappie 1840 556 .028 8 7.8 
Drum 443 144 .010 2 15.0 
Striped Bass 24 17 .004 0 30.0 
Paddlefish 734 224 .027 3 27.2 
Other Fish 58 3f .009 0 
Total 22652 3078 333 
Hunting 
Estimated Standard Harvest 
Species Harvest Error per Hour 
Deer 8 8 167 
Dove 
Quail 
Mallard 487 63 .206 
Other Ducks 28 21 .206 
Turkey 
Rabbit ' 
Squirrel 311 aii .147 


* Estimates, standard errors, and percentages have been rounded. 


28 


Table 14. Age and sex composition of participants, in percent, on the middle section. 





Season <i2. 12-15 16-17 18-24 25-346 35-44 45-84 65+ Total Percent 
Male 

Fall 3 2 9 31 17 29 9 505 

Winter 5 1 11 33 26 15 10 82 
Spring-Summer 3 2 1 9 32 21 25 6 1356 

Total 1944 

Percent 3 2 1 9 32 20 26 7 75 

Female 

Fall 7 3 1 13 23 18 23 12 195 

Winter 19 5 19 33 50 10 10 21 
Spring-Summer 8 6 1 12 33 18 19 4 A436 

Total 652 

Percent 8 5 4 13 30 18 19 7 25 

Combined 

Fall 4 2 0 10 29 17 27 10 701 

Winter 8 2 13 33 21 14 10 103 
Spring-Summer 4 3 1 10 32 20 23 é 1792 

Total 2596 

Percent 4 3 1 10 31 20 24 7 


Table 15. Number and percent of boat types used on the middle segment. 


Boat Type 
Fishing 
Canoe 
Pontoon 
Pleasure 
Rubber 
Kayak 
Other 
Total 


Age Brackets 


Number 
Counted 


658 
18 

1 

3 


Percent 


680 


97 


"Oo oO W 


Number of 
Interviews 


29 
LOWER SEGMENT 
Recreational Use 

The lower segment of the lower Osage River was the longest of the three segments at 
65 miles. Clerks contacted 7,859 individuals in this segment, which ran from the town of 
Tuscumbia to the Osage River's confluence with the Missouri River. All 36 activities were 
recorded, with estimated visits at 67,358 and estimated hours at 390,511 (Table 16). Use on 
the lower segment was only slightly higher than on the much shorter upper segment, with 
67,358 visits compared to 63,050 visits on the upper segment. Fishing was the most popular 
activity in terms of both estimated visits (27%) and estimated hours (41%). Boating was 
second in terms of estimated visits (19%), followed by sight seeing (14%). Twenty-six percent 
of the estimated hours were spent camping. Hunting accounted for more visits on this 
segment than the other two segments combined. Four percent of the estimated visits on the 
lower segment were hunting visits. As expected, summer had the most visits, with 48,691 or 
72% (Table 17). 

Five Department of Conservation sites were surveyed separately on the tower 
segment. Estimated visits ranged from 6,985 at the Osage Tavern accass, or 10% of the 
visits on the lower segment, to 12,487 at Mariosa access, or 19% of the visits (Tables 18 
through 22). The “other* accesses (6 sites) had 20,006 estimated visits or 30% of the total 
visits on the lower segment (Table 23). Water-related activities, including fishing, boating, and 
swimming, had high use at all the Department of Conservation access areas. Sight seeing 
was an important activity at all these accesses except Pike’s Camp and Osage Tavem. 
Harvest Summary 

Only 13% of the total fish harvested in this study were from the lower segment. The 


estimated fish harvest was 15,935 fish, with a harvest rate of .1 flsh per hour, or 1 fish every 
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10 hours (Table 24). Bluegill was the most-harvested species at 21% of the total harvest. 
Channel catfish, drum, buffalo, largemouth bass, and the “other” fish categories were also 
important. !ncluded in the “other” fish category are sturgeon and walleye. Squirrel and dove 
harvests were higher on the lower segment than on the other two segments. 
User Characteristics 

As with the other two segments, the majority (71%) of participants were male (Table 
25). The age categories for men were consistent with the other two segments, with 50% 
being 25 to 44 years old. Of women, 33% were 25 to 44 years old and 22% were 18 to 24. 
A greater percentage of participants in the lower segment were less than 16 years old; 16% of 
males and 23% of females were in this age category. Pleasure boats were used more on this 
segment than on the other two sements, with 16% of the boats classified as pleasure boats 


(Table 26). However, fishing boats still made up 82% of the seven boat types recorded. 
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Table 16. Estimated annual recreational visits and hours for all access sites on the lower segment.* 
Visits Hours 
Std. Err. Percent 










Ave. visit 
Length 






Percent Number Std. Err. 





Activity Number 








Fishing 





Angling 11735 864 17 39029 2472 10 3.3 
Trotline 5377 583 8 117913 13008 3a 21.9 
Tournament 247 128 0 1799 963 0 7.3 
Gigging 269 75 ° 989 296 0 3.7 
Snagging 341 249 1 692 489 0 2.0 
Other Fishing 11 11 0 262 262 0 23.8 
Total Fishing "17980, {085 27 | 160685 13150. ~*~ aC 8.5 
Hunting 
Deer - Gun 189 67 0 714 313 0 3.8 
Deer - Bow 91 44 6 352 192 0 3.9 
Dove 23 23 0 46 46 0 2.0 | 
Rabbit 79 34 6 139 67 0 1.8 
Quail 63 44 0 100 61 0 1.6 
Watarfowl 59 23 0 282 113 0 4.8 
Predator 5 0 187 167 0 33.4 
Squirrel 128 57 ) 293 122 a 2.3 
Turkey 191 131 O 615 479 0 3.2 
Total Hunting “gay a ee 1 | 270° °° 69 °~°~«S fon 3g 3.3 
Trapping 509 159 1 7403 30398 2 145 
Camping - Department 1879 306 3 42225 6717 1 22.5 
Camping - Other 2295 723 3 §4836 17345 14 23.9 
Picnic - Department 1504 237 2 §725 1830 1 3.8 
Picnic - Other 1251 393 2 5501 1968 1 4.4 
Swimming 7696 1172 11 17403 2906 4 2.3 
Floating 328 161 0 1263 523 o 3.9 
Boating 12524 957 19 34688 3408 9 2.8 
Water Skiing 3608 565 5 15041 2963 4 42 
Nature Study 52 34 G 433 391 0 8.3 
Loafing 1731 241 3 2098 505 1 1.2 
Sight Sesing 9271 746 14 5893 524 2 0.6 
Cottage 862 519 1 20290 "12457 5 23.5 
Off-road Vehicles 268 100 0 343 196 0 1.3 
Gathering Products 609 217 1 923 404 0 1.5 
Caillacting Bait 137 66 0 142 66 0 1.0 
Targat Shooting 48 30 0 51 32 0 V1 
Hiking 163 56 0 234 114 0 1.4 
Dog Training 184 127 0 302 226 0 1.6 
Eagle Watching 81 68 0 81 58 0 1.0 
Undefined Use 2551 1084 4 7619 §272 2 3.0 
GrandTotal - 67358 93822 «4980511 g0533 58 


* Estimates, standard errors, and percentages have been rounded. 
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Table 18. 


Activity 


Fishing 





Angling 1249 127 14 4103 417 10 
Trotline §35 100 6 12824 2401 a2 
Tournament 
Gigging 16 16 0 45 45 0 
Snagging 35 21 0 79 48 0 
Other Fishing 
Total Fishing {636—~C~S~S 55 ~~ 20, +1701 ~~ 2367, 2—~C~S 43 
Hunting 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 10 10 0 15 15 0 
Turkey 
Total Hunting oe io ae Ss Ss O 
Trapping 36 12 0 855 219 2 
Camping - Departmant 182 80 2 4364 1926 11 
Camping - Other 40 17 0 953 405 2 
Picnic - Department 268 91 3 837 292 2 
Picnic - Othar 103 39 1 352 142 1 
Swimming 1124 237 12 2849 642 7 
Floating 
Baating 2913 297 32 8650 1484 22 
Water Skiing 681 188 8 2627 780 7 
Nature Study 
Loafing 242 52 8 281 78 1 
Sight Seeing 1388 165 15 746 118 2 
Cottage . 
Olf-road Vehicles 69 28 1 20 8 0 
Gathering Products 13 9 0 8 5 0 
Collecting Bait 
Target Shooting § 5 0 8 8 0 
Hiking 
Dog Training 
Eagle Watching 
Undefined Use 145 38 2 236 87 1 
Grand Total 9053 814 39892 4406 





Number 
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Visits 
Std. Err. 





Percent 








Number 


* Estimates, standard errors, and percent of grand total hava been rounded. 





Hours 
Std. Err. 


Estimated annual recreational visits and hours at Bonnot's Mill access in the lower sagment.* 





Percent 


Table 19. 


Activity 

Fishing 
Angling 
Trotline 
Tournament 
Gigging 
Snagging 
Other Fishing 

Total Fishing 





Hunting 
Dear - Gun 


Dear - Bow 
Dove 
Rabbit 
Quail 
Watartowl 
Pradator 
Squirral 
Turkey 
Total Hunting 


Trapping 

Camping - Department 

Camping - Other 

Picnic - Dapartmant 

Picnic - Other 

Swimming 

Floating 

Boating 

Water Skiing 

Nature Study 

Loafing 

Sight Sesing 

Cottage 

Off-road Vehicles 

Gathering Products 

Collecting Bait 

Target Shooting 

Hiking 

Dog Training 

Eagle Watching 

Undefined Use 
Grand Total 





Number 


2313 
976 


ew we ee ee wwe a ee ew 


47 
292 
22 
687 
17 
1206 
23 
3011 
797 


2067 
1850 


16 


58 


45 


21 


390 
12487 


35 


Visits 
Std. Err. 


184 
274 


151 
17 
250 
18 
423 
241 


56 
327 


18 
23 
22 


13 


90 
1069 


Parcent 


3 
56602 









Number 


8261 
22901 


wee +e ee eee ew ee ee eww en ewe 


63 


nee Ree ewe wee we eee eee ee we 


512 


39 


79 


13 


893 
56602 


" Estimates, standard errors, and percent of grand total have baen rounded. 


Estimated annual recreational visits and hours at Mariosa access in the lawer segment.* 


Hours 
Std. Err. 


781 


341 
1524 
185 


489 
931 
1248 
1052 


101 


130 


17 


61 


9 


408 
7575 


_ 
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Table 20. 


Activity 

Fishing 
Angling 
Tratline 
Tournament 
Gigging 
Snagging 
Other Fishing 

Total Fishing 





Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quail 
Watarfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 

Camping - Other 

Picnic - Department 

Picnic - Other 

Swimming 

Floating 

Boating 

Water Skiing 

Nature Study 

Loafing 

Sight Saeing 

Cottage 

Off-road Vehicles 

Gathering Products 

Collecting Bait 

Targat Shoating 

Hiking 

Dog Training 

Eagla Watching 

Undefined Use 
Grand Total 


Number 





we ww ae a ee eee eee ee eee we ee 


wee eee ewe we we ee ee eee 


373 
93 
2370 
53 
1389 
1013 
23 
179 
577 
20 


9777 
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Visits 
Std. Err. 


37 
$1 
130 
93 
479 
53 
341 
318 
18 
59 
89 
20 


1534 





Percent 


104 


50724 


* Estimates, standard errors, and percent of grand total have been rounded. 


Hours 
Std. Err. 


1374 


1109 
2096 
390 
71 


480 


6208 


Estimated annual recreational visits and hours at Pike's Camp access in the lower segment.” 





Percent 


— 
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Table 21. 


Activity 

Fishing 
Angling 
Tratline 
Tournament 
Gigging 
Snagging 
Other Fishing 

Total Fishing 





Huntin 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 

Camping - Other 

Picnic - Department 

Picnic - Other 

Swimming 

Floating 

Boating 

Water Skiing 

Nature Study 

Loafing 

Sight Seaing 

Cottage 

Off-road Vehicles 

Gathering Products 

Collecting Bait 

Target Shooting 

Hiking 

Dog Training 

Eagle Watching 

Undefined Use 
Grand Total 


Number 





1333 
1125 


32 


366 
53 
282 
475 
20 
1972 
727 


1703 


32 


297 
9051 


37 


Visits 
Std. Err. 


148 
210 


23 


109 
166 

20 
403 
275 


60 
263 


18 


61 
1086 


Percent 


3 





Number 


4770 
25332 


eaeenee oe ——— eh eee ee eee eee eee 


304 
54530 


* Estimates, standard errors, and percent of grand total have bean rounded. 


Estimated annual recreational visits and hours at St. Thomas access In the lower segment.” 


Hours 
Std. Err. 


816 
5077 


41 


105 
1592 
1350 


78 
199 


70 
7296 






_ 
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Table 22. Estimated annual recreational visits and hours at Osage Tavern accass in the lower segment.” 


Activity 


Fishing 
Angling 
Trotlina 
Tournamant 
Gigging 
Snagging 
Other Fishing 





Total Fishing 


Hunting 
Deer - Gun 


Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirra! 
Turkey 


Total Hunting 


Trapping 


Camping - Department 
Camping - Other 
Picnic - Department 


Picnic - Other 
Swimming 
Floating 
Boating 
Water Skiing 
Nature Study 
Loating 

Sight Seeing 
Cottage 


Off-road Vehicles 
Gathering Products 


Callacting Bait 


Target Shooting 


Hiking 
Dog Training 


Eagle Watching 


Undefined Use 


Grand Total 


Number 





1492 
943 


20 


ewe eR eer ew ew meee ewww ese eee wee 


47 
1338 


123 


203 


410 


1029 


222 


654 


51 


10 
26 


6985 


Visits 
Sid. Err. 


174 


87 
203 
140 

15 
181 


53 


137 


62 


10 
19 


718 





Percent 


— 


oo & 





Number 


105 


222 
11 


18 
26 


66746 


* Estimates, standard errors, and percent of grand total have been rounded. 






Hours 
Std. Err. 


74 


$4 
6190 


41670 
1217 
50S 
139 
16 


100 
132 


182 
11 


15 
19 


9977 


Percent 


_ QOWonNhD W 


_ 
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Table 23. Estimated annual recreational visits and hours at the “other“ access sites in the lower segmant° 





Visits Hours 
Activity Number Std. Err. Percent Std. Err. Percent 

Fishing 
Angling 3808 770 19 8941 15549 7 
Trotline 915 355 § 17806 6898 15 
Tournament 
Gigging 
Snagging 248 248 1 480 480 0 
Other Fishing 

TotalFishing = © 4968 —~CS~S ea6—~CS~—<‘“‘—s=«S 25° | 27227-—0°~—~C~S 648 °2~C*~*~‘«*S 23-7 
Hunting 
Deer - Gun 157 83 1 558 295 0 
Deer - Bow 73 42 0 296 188 0 
Dove 230 23 0 46 ' 46 0 
Rabbit 21 21 0 3t 31 0 
Quail 42 42 0 52 52 0 
Waterfowl 42 25 0 224 137 0 
Predator 
Squirrel 50 50 0 100 100 0 
Turkey 181 131 1 579 478 0 

TotalHunting = | 5470 —C~C~C~S 748~"~ 3, 1663, —~C~S 607° °—~—~— 7 
Trapping 358 155 2 5018 2999 4 
Camping - Department 
Camping - Other 1785 714 9 42843 17138 35 
Picnic - Department 
Picnic - Other §53 301 3 2503 1406 2 
Swimming 2111 989 "1 4375 2160 4 
Floating 199 149 1 §619 412 5 
Boating 2211 581 11 6764 1916 6 
Water Skiing 382 221 2 1429 920 1 
Nature Study 29 29 0 29 29 0 
Loafing 478 206 2 728 466 1 
Sight Seeing 3100 571 16 2271 427 2 
Cottage 804 518 40 T9297 12443 16 
Off-road Vehicles 94 72 0 94 72 0 
Gathering Products 349 241 2 563 392 0 
Collecting Bait 131 66 1 131 66 0 
Target Shooting 27 27 0 27 27 0 
Hiking 46 46 0 83 93 0 
Dog Training 
Eagle Watching 
Undetined Use 

Grand Total 20006 2958 122018 25206 


* Estimates, standard errors, and percent of grand total have been rounded. 
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Table 24. Estimated harvest of fish and wildlife from the lower seqment.* 





Fishing 
Estimated Standard Harvest Average 
Species Harvest Error per Hour Percent Length 
Largemouth Bass 1272 340 011 8 14.2 
Other Black Bass 164 48 .002 1 13.0 
White Bass 188 90 .005 1 11,9 
Bluegill 3299 626 .027 21 5.5 
Buffalo 1736 261 012 11 16.6 
Blue Catfish 364 109 .003 2 19.3 
Channel Catfish 2241 286 O16 14 16.2. 
Flathead Catfish 213 81 .001 1 20.7 
Carp Suckers 1059 307 .006 7 13.8 
Carp 708 206 .004 4 175 
Crappie 673 197 .008 4 8.0 
Drum 1897 374 .014 12 12.9 
Striped Bass 49 35 .002 0 16.8 
Paddletish 202 165 .003 1 26.6 
Other Fish 1870 1457 .006 12 
Total 15935 1784 101 
Hunting 
Estimated Standard Harvest 
Species Harvest Error per Hour 
Deer 15 0 .019 
Dove 139 0 333 
Quail 30 0 .076 
Mallard 101 2 .068 
Other Ducks 
Turkey 97 3. .032 
Rabbit 29 22 164 
Squirrel 239 ‘ 10 185 


* Estimates, standard errors, and percentages have been rounded. 


Table 25. 


Season 


Fall 

Winter 
Spring-Summer 
Total 

Percent 


Fall 

Winter 
Spring-Summer 
Total 

Percent 


Fall 

Winter 
Spring-Summer 
Total 

Percent 


Table 26. Number and percent of boat types used on tha middle segment. 


<12 


16 


16 


16 


12-15 16-17 
3 1 
5 4 
5 3 
3 2 
5 
7 5 
7 4 
3 1 
1 
6 4 
5 3 


Boat Type 
Fishing 
Canoe 
Pontoon 
Pleasure 
Rubbder 
Kayak 
Other 
Total 
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Age Brackets 
18-24 25-34 
Male 
12 25 
12 40 
19 26 
17 26 
Female 
15 20 
47 416 
24 21 
22 21 
Combined 

13 24 
18 37 
20 24 
19 24 


Number 
Counted 


1373 
7 

11 
271 
4 

1 

7 


Aga and sex composition of participants, in percent, on the lower section. 


35-44 45-64 65+ 


16 20 18 
12 14 15 
13 13 7 


14 15 10 
12 19 13 
16 1 
12 10 5 
12 11 7 
15 20 16 
12 12 18 
13 t2 6 


13 14 9 


Percent 
82 


cocm-0o 


1,674 


Number of 
Interviews 


Total 


1318 

151 
4111 
5580 


409 
19 
1851 
2279 


1727 
170 


7859 


Percent 


71 


29 
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ALL SEGMENTS 


Recreational Use 

Total recreational use for the lower Osage River was determined from the 17,422 
interviews on the three segments. Pooling the estimates from the three segments places 
estimated visits at 163,168 and estimated hours at 959,573 (Table 27}. Fishing was by far the 
most important of the 36 activities recorded, with 46% of the visits and 41% of the hours. ~ 
Sight seeing and camping were also important; sight seeing had 14% of the visits and 
camping 40% of the hours. Sixty-eight percent of all visits and 71% of all fishing occurred 
during the summer (Table 28). 
Harvest Summary 

At least 14 species of fish were harvested In the lower Osage River during the study 
(Table 29). Estimated harvest was 124,922 fish, with a harvest rate of .277 fish per hour, or 
about 1 fish every 4 hours. Channel catfish was the most harvested species at 51,075 fish or 
41% of the total harvest. White bass, bluegIll, and crappie were also important. Waterfowl 
and squirrel were the most-harvested wildlife. 
User Characteristics 

As might be expected, this survey documented the majority (72%) of participants in 
recreational activities as male (Table 30). The majority of participants, both men and women, 
were between 25 and 44 years old (49% and 47%, respectively), with several in the under-16 
age category (11% male, 17% female). Fishing boats, as 89% of all boats, dominated the 7 
boat types measured (Table 31). 
Weather Conditions 

Weather conditions were recorded for each of the 1,380 samples. Fifty percent of the 


days were clear, 9% had rain, 18% were cloudy, and 16% had scattered clouds. The wind 


43 
was usually catm (47% of the days), with 28% of the days having a slight breeze, 18% 


moderate winds, and 7% strong winds. 

Water level fluctuations of the river were also recorded. Over half the samples (52%) 
were collected during a steady water level. Eleven percent were collected when the water 
level was rising and 20% when it was falling; the rest were collected when the water level both 


rose and fell during the sample. 
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Table 27. Estimated annual recreational visits and hours for all access sites on lower Osage River.” 





Visits Hours 
Activity Number Std. Err. Percent Number Std. Err. Percant Ava. visit 
Length 
Fishing 
Angling 64448 3200 40 228070 14597 24 3.5 
Trotline 6828 694 4 147213 15547 1s 21.6 
Tournament 247 128 0 1799 983 0 7.3 
Gigging 269 75 0 989 296 0 3.7 
Snagging 3840 498 2 16258 2079 2 4.2 
Other Fishing 18 13 0 294 264 0 1B.3 
Total Fishing "75650, 3339 —COtC~*:S 46 | 394623 22068 —~SO—~CS a.”~S 5.2 
Hunting 
Deer - Gun 204 88 0 769 317 0 3.8 
Deer - Bow 100 45 0 384 193 0 3.8 
Dove 23 23 0 46 46 0 2.0 
Rabbit 78 34 0 139 67 0 1.8 
Quail 63 44 0 100 61 0 1.6 
Waterfowl 405 71 0 1760 318 0 4.3 
Pradator 5 5 0 167 167 0 33.4 
Squirrel 183 68 0 505 190 0 2.8 
Turkey 198 131 0 650 480 0 3.3 
Total Hunting "7259. —~C«“‘«‘“SY 208 ~C~*~*S 1 | 4520000 74S o% 36 
Trapping 1413 309 { 21878 7036 2 19.7 
Camping - Deparment 2349 442 { 53362 10177 6 22.7 
Camping - Other 13643 1750 8 326988 41990 34 24.0 
Picnic - Department 1893 253 1 6151 1833 1 3.2 
Picnic - Other 1846 422 1 6735 2014 1 3.6 
Swimming 7823 1173 5 17577 2908 2 2.2 
Flaating 621 218 0 3108 1118 4) 5.0 
Boating 13411 994 8 37420 3665 4 2.8 
Water Skiing 3608 565 2 15041 2963 2 4.2 
Nature Study 52 34 0 433 391 0 8.3 
Loating 3998 371 2 4638 B10 0 1.2 
Sight Seeing 22660 1569 14 20739 2155 2 0.9 
Cottage 912 520 1 21479 12478 2 23.6 
Off-road Vehicles 294 102 0 369 197 0 1.3 
Gathering Products 745 223 0 1047 408 fe) 1.4 
Collecting Bait 3020 591 2 2456 395 0 0.8 
Target Shooting 185 129 0 520 446 4) 2.8 
Hiking 309 92 0 368 127 0 1.2 
Dog Training 1B4 127 0 302 226 | 1.6 
Eagle Watching 1180 342 1 1010 353 0 0.9 
Undefined Use 4387 1463 3 11268 S489 1 2.3 
Grand Total 163168 5900 959573 54953 5.9 


“ Estimates, standard errors, and percentages have bean rounded. 


45 


"S103 PIEPUEIS UUM SBIBUNIS® (BUOSBES BABY H puw ‘g 'O saapueddy “pepuna) Vee sary sebeyeosed pue ‘sioue pyepuEls ‘SepeWsy , 


1 v102 SEL9 b zer oral LLB BLEL AS:)) 897 JENIN - WA 
1 eee LSL9 4 ESz e691 SIS £0e | LS 99 SZ6 pes juewyedeg - Hug 
ve O66LP eaceze | 8 osZ} ersel seseee = 26 yOEEG 968E Joyo - Buydweg 
9 LL\01 Z9bES I aad 6re7 BSify =: LS €0z01 esp wewuedeg - Buidweg 
2 9€0Z BLB12 b 606 Eby et Lz zpod = Oh zeeet = aD Burddtes | 
_.0___ VS ____ ese | tk Oe SSA Oe ed be EL | Ope 6 Bunun [BIOL 
0 ogy oso 0 Leb S6l vay 601 991 *° 68 kown) 
0 061 $05 0 8g eel aL ce cer LSL jexqabs 
0 £91 29 0 5 S égl 5 Loyepeld 
0 sie 092 0 be SOY 0921 Sor |MOLOIBAA 
0 19 001 0 ve £9 2s zy er bz weno 
0 49 6 0 ve 62 6bk 69 oz oL yaqey 
0 oF oF 0 ez £2 oF Ez eaog 
Q £61 vee 0 Sy Oot 2y Lz ave 6L mag - 186q 
0 Lbe 692 0 $a pod 692 poz UNE - 168g 
BupunH 
_'¥__ _890e¢ __—sseearbe | oF  beee RSL | ee b6c_ 99ES | Oelel sear | 92206 A084) __ Bulysi4 [OL 
0 92 yee 0 eb gl yG2 BL Buysjy seylo 
zZ 6202 eSZ9} 2 867 ovet Steet  Ol1oe ve 6z 6656 408 6uj6Beus 
a 962 696 0 SL 692 696 692 Gul6Bi5 
0 €96 6624 Oo 82 Lbz 6621 Loe weweuno) 
SI LYSSL EL2Zpl | 9 ¥69 acag B9ESt1 802s ze Z eesie =: EL. euipoly 
ve L6S¢1 ozoszz | OF onze srrra SOSI9L 924iSp | pSOZL  Qar | OLSrS  -Pezorl Bur)6uy 
Buy 


vequny | anon asa | anon sven | anon asa a 


Jeuuing-Bupids JOU je 4 


% "UA ‘PIS sequin 
sunoy 





~ IBA EBBsSEO JeMO] SY) UO SOUS SSB9TB |/B JO} GINOY PUB S}SIA PSWWIISS jENUUB PUB EUOCSeBg ‘BZ BIqeL 


46 


b 
i) 
0 
0 
a 
0 
0 
0 
2 
c 
a 
0 
é 
v 
Q 
¢ 


“MA “PIS 


"SIDS PIBPUE]S YM SATEWIISS [BUSES SAY FH pur ‘y ‘O seapueddy ‘pepunol veeq savy sebeeoed pus ‘sioue prepuels 'sePeWIISY . 


£25656 


Lvol 
69£ 
6Zr 12 
6e202 
Bear 
cer 
LOS} 
O2rLe 
BOLE 
22521 


JequinN 


B66E 
es 
B09E 
LbvEL 
b29 


a 
% “HAPS  JequnN 





(ejO) 


£860L1 L9bcL| 828ere LOOP 
ELLY S892 
Bk ESL” 
cet Evi 
961 Sel 
ogy Oe 
Bee OVE 
vec be 
Ek Eh 
c0S9 £82 
Og1s 9E19 
S8SL SOvl 
SLP or 
L954 ols 
vero cole 
OVE eS 

Bye Lv6 S2S 

sawiwng-Buuds JOIUIAA es 


IROL pussy 
8sf) peuljepun 
Buea ej6ey 
Buiujery Goq 
BUD 
Buyjcoys jobve) 
weg GurpeoD 
spnpolg GuueqeD 
BIIYEA PEAHYO 
ebeyo 
Burees his 
Buiyeoq 
Apms aunyen 
BUIHS JEIE AA 
Buyeog 
Guneos 
Bu WWwIMS 


Apanoy 


<(penuyueg) = “Bz BIEL 


47 


Table 29. Estimated harvest of fish and wildlife from all locations on the lower Osage River.” 


Fishing 
Estimated Standard Harvest Average 
Species Harvest Error per Hour Percent Length 
Largemouth Bass 1837 364 .008 1 14.5 
Other Black Bass 188 51 .002 0 13.3 
White Bass 18084 2241 .069 14 12.1 
Bluegill 17528 2108 047 14 5.4 
Buffalo 3518 497 .009 3 16.9 
Blue Catfish 3698 971 .009 3 18.3 
Channel Catfish 51075 5778 -102 41 15.6 
Flathead Catfish 383 107 .002 0 20.2 
Carp Suckers 1945 564 .006 2 14.3 
Carp 1368 286 003 1 17.3 
Crappie 13032 1736 035 10 9.3 
Drum 7873 1040 .020 6 14.9 
Striped Bass 360 118 .003 0 16.5 
Paddlefish 2025 357 O12 2 28.2 
Other Fish 2014 1457 .005 2 
Total 124922 7138 2/7 
Hunting 
Estimated Standard Harvest 
Species Harvest Error per Hour 
Deer 23 23 .027 
Dove 139 139 333 
Quail 30 30 .076 
Mallard 603 63 131 
Other Ducks 28 21 017 
Turkey 97 97 032 
Rabbit 29 22 .164 
Squirrel 550 ‘ 10 -170 


“ Estimates, standard errors, and percentages have been rounded. 
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Table 30. Age and sax composition of users, in parcent, of all sites on the lower Osage River. 





Number of 
Age Brackets interviaws 
Season <12 12-15 16:17 1824 25-34 35-44 45-64 85+ * Total Parcent 
Male 
Fall 5 2 1 9 29 20 21 13 3007 
Winter 4 2 1 8 38 20 13 14 569 
Spring-Summer 8 5 3 13 31 18 15 8 6922 
Total 12498 
Percent 7 4 2 12 31 18 17 10 72 
Female 
Fall 10 4 1 12 23 17 19 14 1035 
Winter 14 4 13 24 14 12 20 169 
Spring-Summer 12 7 4 17 26 15 12 7 3720 
Total 4924 
Percent 11 6 3 16 25 16 14 9 28 
Combined 
Fall 6 3 1 10 29 19 20 13 4042 
Winter 6 3 1 9 35 18 13 16 738 
Spring-Summer 9 5 14 29 17 14 8 12642 
Total 17422 
Percent 8 5, 2 13 29 18 16 9 


Table 31. Number and percent of boat types used at all sites on the lower Osage River. 


Boat Type 
Fishing 
Canoe 
Pontoon 
Pleasure 
Rubber 
Kayak 
Other 
Tatal 


Number 
Counted 
2952 
31 
13 


Percent 


89 


ooo oo — 


49 
COMPARISON WITH OTHER RIVER RECREATIONAL USE SURVEYS 


During the late 1970s and early 1980s, recreational use surveys were conducted on 
three of Missouri's major rivers: the Gasconade (Fleener 1982), the Meramec (Fleener 1988), 
and the Missouri (Fleener 1989). Recreational use was high on these rivers. Comparison of 
recreational survey data on the lower Osage River to survey data on the tower areas of the 
Gasconade, Meramec, and Missouri rivers and the segment of the Missouri River above 
Jetferson City shows that similar recreational use occurred (Table 32). Fishing hours were 


similar on all the rivers, as were overall estimated visits and hours. 


CONCLUSIONS 
The lower Osage River provides recreation opportunities for fishermen, hunters, and 
non-consumptive users. Fishing is the most important activity on the lower Osage River, 
based on estimated visits and hours, but the other recreation activities cannot be overlooked 
‘for thelr value in providing a positive outdoor experience for Missouri's natural resources uses. 
The recreational importance of the lower Osage River is comparable to the lower 


Gasconade River, the lower Meramec River, and similar segments of the Missouri River. 


Table 32. Comparison of selected recreational use on several large rivers.” 


River 





Osage-lower 
(from Bagnell 
Dam to the 
mouth) 


River 





Gasconade- 
lower (from 
Route E in 
Maries County 
to the mouth) 


River 





Meramec- 
lower (from 
M-185 Highway 
Maries County 


to the mouth) 


Miles 


Year 


81.7 87-88 


Miles 
83 


Miles 


117 


Year 


77-78 


Year 
80-81 


Activities 
Fishing 
Camping 
Floating 
Boating 
Hunting 
Total 


Activities 
Fishing 
Camping 
Floating 
Boating 
Hunting 
Total 


Activities 
Fishing 
Camping 
Floating 
Boating 
Hunting 
Total 


50 


Visits 


75650 
15992 


621 


13411 


1259 


163168 


Visits 


51060 
18360 


3440 


14440 


4150 


162350 


Visits 
67130 
14530 
36110 
21680 

4020 


298780 


Std. Err, % 
3339 46 
1805 9 

218 =O 
9948 
208 1 
5900 

Std. Err. % 
3970 31 
1764 11 

950 2 
14109 
560 3 
6310 
Std. Err. % 
7760 22 
6870 5 
7430 12 
3680 7 
1210 1 
"22150 


Hours 
394623 
380350 

3108 
37420 
4520 
959573 


Hours 
353070 
284490 

17040 
55680 
13690 
1158520 


Hours 
333200 
274040 
154580 

65490 
80300 
1192190 


Std. Err. 
22068 
43206 

4118 
3665 
754 
54853 


Std. Err. 


31290 
29444 
4110 
7180 
1630 
76180 


Std. Err. 


92510 
47441 
30050 
13210 
2520 
117080 


% 
41 
40 


%% 
28 
23 
13 


* Estimates, standard errors, and percentages have been rounded. Total use estimates and percent of 
total use represent only recreational use survey data, cooperator data from state parks and 
campgrounds has been excluded. 


51 


Table 32. (Continued).* 








River Miles Year Activities Visits Std. Err. % Hours Std. Err. % 
Missouri- 144 B6-87 Fishing 44160 1570 32 428510 23370 65 
lower (from Camping 2160 275 2 38030 5121 6 
Jefterson City Floating 250 110 <1 2160 1110 <1 
to the mouth) Boating 21300 1620 15 65420 7020 10 
Hunting 3730 9300 3 12390 1770 2 
Total 139970 4270 656340 29690 
River Miles Year Activities Visits Std. Er % Hours Std. Err. % 
Missouri- 116 83-84 Fishing 38390 2030 37 400070 25630 70 
(fromm 2 miles Camping 3990 1158 4 69670 25380 11 
below Miami to Floating 190 70 <1 2380 1150 <1 
Jefferson City) Boating 7100 730 7 21900 2650 40 
Hunting 7220 1210 «= 7 30320 5140 365 
Total 103520 4250 606760 39140 


* Estimates, standard errors, and percentages have been rounded. Total use estimates and percent of 
total use represent only recreational use survey data, cooperator data from state parks and 
campgrounds has been excluded. 
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Appendix A. Beginning and ending dates for each season. 


Season Beginning Date 
Fall 1987 August 23, 1987 
Winter 1987-1988 December 20, 1987 


Spring-Summer 1988 March 6, 1988 


Fall 1988 August 21, 1988 


Ending Date 
December 19, 1987 
March 5, 1988 
August 20, 1988 
December 17, 1988 


Appendix B. Day of the week and time of day probabilities for the lower Osage River. 


Day of the Week 
Weekends 
Weekdays 


Time of Day 
A: 0000-0800 
B: 0800-1600 
C: 1600-2400 
Total 


Fali 


114 


Fall 
.60 


37 
1.00 


A-1 


Winter Summer 
.0202 .222 
.0104 111 


Winter Summer 


Ot -05 
90 WO 
09 40 
1.00 1.00 


Appendix C. Site probabilities for the stations sampled on the lower Osage River. 





Lower Segment (mouth to King’s Bluff, 63 miles) 


Station Station 
Code Number Location Fall Winter Summer 
L1 1 Bonnot's Mill ° 
L2 2 Osage City 10 10 10 
L3 3 Marlosa .20 .20 .20 
L4 4 Mariosa Access * 
L5 5 Pike's Camp * 
L6 6 Painted Rock 35 35 .20 
L7 7 Volmert's 10 10 10 
L8 B St. Thomas * 
L9 9 Osage Tavern ” 
L10 10 Capps 10 15 25 
L1% 11 King’s Bluff 15 10 15 
Total 1.00 1.00 1.00 
“ sampled independently with a site probability of 1.00. 
Middie Segment (King's Bluff to Federal Highway 54 Bridge, 17 miles) 
Station Station 
Code Number Location Fall Winter Summer 
M1 12 Tuscumbia * 
M2 13 Camp Bagnell-Lazy “K” 20 10 .20 
M3 14 Osage River Camp .60 70 .60 
M4 15 Riverview .20 .20 .20 
Total 1.00 1.00 1.00 


Station 
Code 


U1 

U2 

U3 
Total 


* sampled independently with a site probability of 1.00. 


Upper Segment (Federal Highway 54 Bridge to Bagnell Dam, 1.7 


miles) 


Station 
Number 


16 
17 
18 


Location Fall Winter 

Bagnell Access * 

Union Electric .60 50 

American Legion .40 00 
1.00 1.00 


* sampled independently with a site probability of 1.00. 


A-2 


Summer 


55 
45 
1.00 


Appendix D. Recreational usa survey form. 
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Appendix E. Fish length form. 


7/87 


Osage River Studies 











Species 






Day of Week: 





Appandix F. Estimated annual recreational visits and hours for tha upper segment during tall." 
Visits Hours 
Std. Err. Percent 







Ava. visit 
Length 









Number 





Activity Numbar Percent Std, Err. 


Fishing 
Angling 9422 1425 68 | 36939 9804 65 3.9 
Frotline 32 19 0 691 436 71 21.6 
Tournament 
Gigging 
Snagging §38 166 4 2320 890 4 4.3 
Other Fishing 
Total Fishing a) 1407,—~C~— 72 | 39950 9790 —~C*~S~S 70 ~~ 4.0 
Hunting 
Deer - Gun 13 13 0 50 50 4) 3.8 
Deer - Bow 9 7 0 31 23 0 3.4 
Dove 
Rabbit 
Quail 
Waterfowl 42 25 0 224 137 6 5.3 
Predator 
Squirrel 
Turkey 8 6 0 35 25 0 4.4 
Total Hunting ts 4. a Bays rr ay 3 Mo. 12 COOtCS itt 48 
Trapping 130 » 103 1 | 3123 2479 5 24.0 
Camping - Department 
Camping - Other 411 196 3 9857 4548 17 24.0 
Picnic - Department 73 33 1 76 a5 0 1.0 
Plenic - Other 199 68 1 258 88 o 1.3 
Swimming 
Floating 
Boating 20 16 0 55 46 0 2.8 
Water Skiing 
Nature Study 
Loafing 222 81 2 331 154 1 1.5 
Sight Seaing 1995 4A44 14 1912 616 3 1.0 
Cottage 
Off-road Vehicles 
Gathering Products 
Collecting Bait 340 87 2 326 84 1 1.0 
Targat Shooting 125 125 { 444 444 1 3.6 
Hiking 39 23 0 60 37 0 1.5 
Dog Training 
Eagle Watching 153 45 1 148 47 0 1.0 
Undefined Use 15 1S 0 45 45 0 3.0 





Grand Total 13784 1443 56927 11484 4.1 
* Estimates, standard errors, and percent of grand total have been rounded. 
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Appendix G. Estimated annual recreational visits and hours for the upper segment during winter. 
Visits Hours 


Activity Number — Std. Err. Percent Number — Std. Err. Percent Ave. visit 
Length 


Fishing 
Angling 4154 1638 


Trotline 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 
Hunting 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirre) 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seaing 
Cottage 

Otf-road Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 
Eagle Watching 
Undefined Use 


Grand Total 7499 2199 18216 6905 2.4 
* Estimates, standard errors, and percent of grand total have baen rounded. 
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Appendix H. Estimated annua) recreational visits and hours for the uppar segment during summer.* 
Visits Hours 


Activity Number Std. Err. Number = Std. Err. Percent Ave. visit 
Length 


Fishing 
Angling 
Trotiine 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 
Huntin 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seeing 
Cottage 

Off-road Vehicles 
Gathering Products 
Collacting Bait 
Targat Shooting 
Hiking 

Dog Training 
Eagle Watching 
Undefined Use 


Grand Total 41789 2576 219499 31230 §.3 
* Estimates, standard errors, and percent of grand total have been rounded. 





A-7 


Appendix |. Estimated annual recreational visks and hours for the middle segment during fall.* 
Visits Hours 
Std. Err. Percent 










Ave. visit 
Length 


Number Std. Ere. 













Activity Number Percent 
Fishing 
Angling 2439 567 23 
Trotline 145 60 1 
Toumament 
Gigging 
Snagging 263 122 2 
Other Fishing 

Total Fishing 2847 ~*~‘ 534° ~C~S 26 
Hunting 
Deer - Gun 3 3 0 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 304 62 3 
Predator 
Squirral 55 38 1 
Turkey 

Total Hunting ~"g62,—~*~<C~S a02~—CS 3. 


6841 1361 7 2.8 
2017 1084 2 13.9 


6158 4567 5 24.0 
100 100 0 10.0 
74686 12916 77 24.0 


Trapping 257 - 490 2 
Camping - Department 10 10 0 
Camping - Other 3116 538 29 
Picnic - Department 

Picnic - Other 

Swimming 

Floating 

Boating 101 34 1 128 47 0 1.3 
Water Skiing 
Nature Study 
Loating 41a 106 4 252 71 0 0.6 
Sight Seaing 1527 290 14 1042 214 1 0.7 
Cottage 

Off-road Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 

Eagle Watching 
Undefinad Use 2111 976 20 3918 1523 3 1.6 


Grand Total 10773 1547 97112 14819 9.0 
* Estimates, standard errors, and parcent of grand total have been rounded. 
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Appendix J. Estimated annual recreational visits and hours far tha middle segment during winter.” 
Visits Hours 


Activity Number = Std. Err. Parcant Number = Sid. Err. Parcant Ave. visit 
Length 


Fishing 
Angling 
Trotline 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 
Hunting 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Saaing 
Cottage 

Off-road Vehicles 
Gathering Products 
Collecting Bait 
Target Shooting 
Hiking 

Dog Training 

Eagle Watching 
Undefined Use 


Grand Totai 1457 758 3454 1327 2.4 
* Estimates, standard errors, and percent of grand total have been rounded. 
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Appendix K. Estimated annual recraational visits and hours far tha middle segment during summer.* 
Visits Hours 


Activity Number — Std. Err. Percant Number Std. Err. Percant Ava. visit 
Length 


Fishing 
Angling 10987 
Trotline 1076 
Tournament 
Gigging 
Snagging 
Other Fishing 
Total Fishing 10261 
Hunting 
Deer - Gua 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 
Squirrel 
Turkey 
Total Hunting 


Trapping 

Gamping - Department 
Camping - Other 
Picnic - Deparment 
Picnic - Other 
Swimming 

Floating 

Boating 

Water Skiing 
Nature Study 
Loafing 

Sight Seeing 
Cottage 

Off-road Vahicles 
Gathering Products 
Collecting Bait 
Target Shoating 
Hiking 

Dog Training 

Eagle Watching 
Undefined Use 


Grand Total 20526 1915 173655 26464 8.5 
* Estimates, standard errars, and percent of grand total hava baen rounded. 
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Appendix L. Estimated annual recreational visits and hours for the lawer segment during fall.” 
Visits Hours 
Std. Err. Percent” 






Ave. visit 
Length 









Std. Err. 





Percent*® Number 





Activity Number 





Fishing 


Angling 2763 224 18 10730 876 12 3.9 
Trotline 1436 363 9 29120 7301 33 20.3 
Tournament 
Gigging 269 75 2 989 296 1 3.7 
Snagging 
Other Fishing 
Total Fishing s469°—~S 4300 °¢«©~—~C* 29 | 40839 7252, ~~—~C 4 o1 
Hunting 
Deer - Gun 189 87 1 714 313 1 3.8 
Deer - Bow 70 39 0 310 187 0 4.4 
. Dove 23 23 0 48 46 0 2.0 
Rabbit 10 10 0 20 20 O 2.0 
Quail 21 13 0 48 31 0 2.3 
Waterfowl 59 23 0 282 VW13 0 4.8 
Predator 
Squire) 95 53 1 220 112 oO 2.3 
Turkay 82 72 1 161 120 0 1.8 
Total Hunting “648 ~*~«<‘WTS™O™”™~S 4 | 1701 | 422, °°~—~C* 2.~CO 33 
Trapping 296 121 2 4540 2447 5 15.3 
Camping - Department 448 105 3 10103 2432 11 22.6 
Camping - Other 369 150 2 8761 3533 10 23.7 
Picnic - Department 451 133 3 848 292 1 1.9 
Picnic - Other 269 208 2 1359 1223 2 5.1 
Swimming S75 210 4 941 438 1 1.6 
Floating 53 2§ 6 340 174 0 6.4 
Boating 2640 421 17 6251 1392 7 2.4 
Water Skiing 510 179 3 1567 620 2 3.1 
Natura Study 45 33 0 418 391 0 9.3 
Loafing 785 205 5 1001 470 1 1.3 
Sight Seaing 2614 262 17 2176 379 2 0.8 
Cottage 2483 182 2 6502 4345 7 23.0 
Off-road Vehicles 13 13 0 13 13 0 1.0 
Gathering Products 271 108 2 234 ‘67 0 0.9 
Collecting Bait 
Target Shooting 
Hiking 
Dag Training 
Eagle Watching 
Undefined Use 
Grand Total 15457 1114 68639 10468 : 5.7 


* Estimates, standard errors, and percant of grand total have been rounded. 
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Appendix M. Estimated annual recreational visits and hours for the lower segment during winter." 





Visits Hours 
Activity Number = Std. Err. Parcent Number = Std. Err. Parcant Ave. visit 
Length 

Fishing 
Angling 125 40 4 213 76 2 1.7 
Trotline ‘ 
Tournament 
Gigging 
Saagging 
Other Fishing 

Total Fishing 250 ——~—~OCOCS 40. ..)”tCS 4, 23 °° © 7° ~~C 2 17 
Hunting 
Deer - Gun 
Deer - Bow 21 21 1 42 42 0 2.0 
Dova ; 
Rabbit 69 32 2 119 64 1 1.7 
Quail 42 42 4 52 52 0 1.2 
Waterfowl 
Predator 
Squirrel 
Turkey 

Total Hunting aT 6 © 4 | 22s — 103 C—t~C:«‘C = ”~~—COS 16 
Trapping 186 400 6 2850 1803 25 15.3 
Camping - Department 
Camping - Other 
Picnic - Department 
Picnic - Other 
Swimming 
Floating 
Boating 264 90 8 392 146 4 1.5 
Water Skiing 
Nature Study 
Loafing 70 26 2 59 24 1 0.8 
Sight Seeing 1248 444 39 4224 126 38 3.4 
Cottage 73 73 2 1760 1760 16 24.1 
Off-road Vehicles 22 16 { WW 8 0 0.5 
Gathering Products 7 7 0 4 4 o 0.6 
Collecting Bait 
Target Shooting 
Hiking 
Dog Training 
Eagla Watching 37 37 1 37 37 0 1.0 
Undefined Use 1048 1048 33 5239 5239 47 

Grand Total 3210 1084 11199 5506 3.5 


* Estimates, standard errors, and percent of grand total have been rounded. 
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Appendix N. Estimated annual recreational visits and hours for the ower segment during summer.” 





Visits Hours 
Activity Number = Std. Err. Percent Number — Std. Err. Percent Ave. visit 
Length 

Fishing 
Angling 8847 834 18 28086 2311 10 3.2 
Trotlina 3941 456 B 88793 10765 31 22.5 
Tournament 247 128 1 1799 963 1 7.3 
Gigging 
Snagging 341 249 1 692 489 0 2.0 
Other Fishing 11 11 262 262 0 23.8 

Total Fishing “433e7——O 960 ¢~C~*C*S 27 | 119633—~C*~S* 40969 —~C*«‘S 4a””~S 6.9 
Hunting 
Deer - Gun 
Deer - Bow 
Dova 
Rabbit 
Quail 
Watertawl 
Predator 5 5 0 167 167 0 33.4 
Squirral 32 21 0 72 49 0 2.3 
Turkey 109 109 0 464 464 0 43 

Total Hunting ay mW~”~”~S o | 704 © 496 ~~—C~™ 0. 48 
Trapping 27 27 Q 13 13 0 0.5 
Camping - Department 1431 287 3 32122 6261 11 22.4 
Camping - Other 1926 707 4 46075 16969 16 23.9 
Picnic - Department 1052 197 2 4877 1807 2 4.6 
Picnic - Other 983 333 2 4142 1542 1 4,2 
Swimming 7121 1153 15 16462 2873 6 2.3 
Floating 276 159 1 923 493 0 3.3 
Baating 9620 855 20 28046 3107 10 2.9 
Watar Skiing 3099 sas 6 13474 2897 5 4.3 
Nature Study 7 7 0 15 15 0 2.1 
Loating B97 124 2 1038 182 0 1.2 
Sight Seeing 5410 539 mT 3295 339 1 0.6 
Cottage 506 481 1 12028 11542 4 23.8 
Ott-road Vehicles 234 98 0 320 196 0 1.4 
Gathering Products 330 188 1 686 "999 0 2.1 
Collecting Bait 137 66 0 142 66 0 1.0 
Target Shooting 43 30 0 44 31 0 1.0 
Hiking 64 25 0 98 62 0 15 
Dog. Training 41 19 0 70 54 0 1.7 
Eagle Watching 44 44 0 44 44 0 1.0 
Undefined Use 944 256 2 1630 537 1 1.7 

Grand Total 48691 3491 56602 290473 28149 6.0 


* Estimates, standard errors, and percent of grand total have bean rounded. 
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Appendix O. Estimated annua} recreational visits and hours for alf sagmants combined during fall.’ 
Visits Hours 


Std. Err. Percent 






Std. Err. 










Ave. visit 
Length 






Number 





Percent 





Activity Number 


Fishing 





Angling 14624 1550 37 | 54510 9936 22 3.7 
Trotline 1613 369 4 31828 7395 13 19.7 
Tournament 
Gigging 269 75 1 989 296 Q 3.7 
Snagging 801 206 2 3399 1041 4 4.2 
Other Fishing 

Total Fishing {7307 1867, .—~C~S 43 | 90726 12279 —~C*~*S Ly re 52 
Hunting 
Deer - Gun 204 88 1 769 317 0 3.8 
Deer - Bow 749 40 0 342 188 0 4,3 
Dove 23 23 0 46 46 0 2.0 
Rabbit 10 10 0 20 20 0 2.0 
Quail 21 13 0 48 31 0 2.3 
Waterfowl 405 71 t 1760 318 1 43 
Predator 
Squirrel 151 64 0 433 183 0 2.9 
Turkey 89 72 0 186 123 0 2.1 

Total Hunting “eat 164 —~C~C=: 2 | 3602 °»~—| 559 SO { ¢ 37, 
Trapping 684 248 2 | 19622 5744 6 20.2 
Gamping - Department 458 106 1 10203 2435 4 22.3 
Camping - Other 3896 590 10 | 93304 14157 38 23.9 
Plénic - Department §24 137 1 925 294 0 1.8 
Picnic - Other 468 219 1 1617 1226 1 3.5 
Swimming §75 210 1 941 438 0 1.6 
Floating 53 25 0 340 174 0 6.4 
Boating 2762 422 7 6434 1394 3 2.3 
Water Skiing 510 179 1 1587 620 1 3.1 
Nature Study 45 33 0 418 391 0 9.3 
Loating 1405 244 4 1585 500 J 1.1 
Sight Seeing 6136 592 15 5130 657 2 0.8 
Cottage 283 482 1 6502 4345 3 23.0 
Off-road Vehicles 13 13 0 13 13 0 1.0 
Gathering Products 271 108 1 234 2=—s«éB 0 0.9 
Collacting Bait 340 a7 1 328 B4 0 1.0 
Target Shaating 130 125 GO 452 444 0 3.5 
Hiking 138 57 0 196 102 0 1.4 
Dog Training 143 126 o | 232 219 0 1.6 
Eagla Watching 153 45 0 148 47 0 1.0 
Undefinad Use 2685 982 7 4113 1643 2 1.5 

Grand Total 40014 2391 242878 21473 6.1 


* Estimates, standard errors, and percent of grand total have baen rounded. 
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Appendix P. Estimated annual recreational visits and hours tor alt segments during winter." 
Visits Hours 
Sta. Err. Percent 






Number Std. Err. Ave. visit 


Length 






Percent 





Activity Number 





Fishin 
Angling 4646 1665 38 | 12054 4395 37 2.6 
Tratline : 7 7 0 22 22 0 3.1 
Tournament 
Gigging 
Snagging 29 21 0 44 31 0 1.5 
Other Fishing 
Total Fishing ""4683—CO i663 02€0°«~°~C~* 38° 7° 1212000°~C 4892,—~™ 37,0C~C~C~C~C~S 26 
Hunting 
Deer - Gun 
Deer - Bow 21 21 0 42 42 0 2.0 
Dove 
Rabbit 69 $2 1 119 64 0 1.7 
Quail 42 42 0 52 52 0 1.2 
Watertow! 
Predator 
Squirrel 
Turkey 
Total Hunting BT 62 Ot”*~S i. 214 —~C~S 1oCOC*C~C~S~S . 1.6 
Trapping 402 182 3 8042 4064 24 20.0 
Camping - Department 
Camping - Other 
Picnic - Department 66 38 4 51 29 0 0.8 
Picnic - Other 
Swimming 
Floating 110 110 | 660 660 2 6.0 
Boating 406 103 3 672 184 2 1.7 
Water Skling 
Nature Study 
Loafing 172 54 1 145 48 0 0.8 
Sight Seeing 3883 929 32 2401 681 7 0.6 
Cottage 73 73 1 1760 1760 5 24.1 
Off-road Vehicles 37 22 a 26 17 6 0.7 
Gathering Products 7 7 0 4 - 0 0.6 
Collecting Bait 59 34 0 59 34 G 1.0 
Target Shooting 
Hiking 7 7 0 4 4 0 0.6 
Dog Training . 
Eagle Watching 972 336 8 812 245 2 0.8 
Undefined Use 1049 1048 9 §239 5239 16 5.0 
Grand Tota! 12167 2566 32869 8931 2.7 


* Estimates, standard errors, and parcent of grand total have been rounded. 
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Appendix Q. Estimated annual recreational visits and hours for all sagments during summer.” 





Visits Hours 
Activity Number = Std. Err. Number = Std. Err. Percent Ave. visit 
Length 

Fishing 
Angling 45178 2250 41 161506 9508 24 3.6 
Trotline 5208 587 5 | 115363 13676 17 22.2 
Tournament 247 128 0 1799 963 0 7.3 
Gigging 
Snagging 3010 453 12815 1799 2 43 
Other Fishing 18 13 0 294 264 0 18.3 

Total Fishing “sa66i SC 2434. 0—°~—C 48 [291777 17671 —Cttt:«CS nr 54 
Hunting 
Deer - Gun 
Deer - Bow 
Dove 
Rabbit 
Quail 
Waterfowl 
Predator 5 5 0 167 167 0 33.4 
Squirral 32 21 0 72 49 0 2.3 
Turkey 109 109 0 464 464 0 4.3 

Total Hunting “7 Ww o | 704° ~~ 46 SO 0 « 48 
Trapping 27 27 0 13 13 0 0.5 
Camping - Department 1891 429 2 43158 9881 6 22.8 
Camping - Other 9747 1647 9 | 239685 39531 aw 24.0 
Picnic - Department 1303 210 1 5175 1809 1 4.0 
Picnic - Other 1378 361 1 5117 1598 1 3.7 
Swimming 7248 1154 7 16636 2874 2 2.3 
Floating 459 186 0 2108 886 0 4.6 
Boating 10244 894 9 30314 3385 4 3.0 
Water Skiing 3099 535 3 13474 2897 2 4.3 
Nature Study 7 7 0 15 15 0 2.1 
Loafing 2421 274 2 2909 636 0 1.2 
Sight Seeing 12641 1117 11 13208 1930 2 1.0 
Cottage 556 482 1 13217 11564 2 23.8 
Otf-road Vehicles 244 99 0 331 196 0 1.4 
Gathering Products A467 196 0 810 402 0 1.7 
Collecting Bait 2622 583 2 2070 385 0 0.8 
Target Shooting 55 32 0 68 40 0 1,2 
Hiking 164 72 0 168 76 0 1.0 
Dog Training A 19 0 70 54 0 1.7 
Eagle Watching 55 46 0 50 45 0 0.9 
Undefined Use 1154 278 1 1916 553 0 1.7 

Grand Total 110987 4744 683826 49679 6.2 


* Estimates, standard errors, and percent of grand total have been rounded. 
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